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MILLING PRODUCTION SECTION 


How to Make Up Control Charts 


For Automatic Scales 


By John K. Rudd 


Richardson Scale Co. 


Quality control charts provide a 
reliable tool for determining the ac- 
curacy of automatic scales. Today 
more and more plants are using them 
to keep better track of their proc- 
esses. 

However, before starting to make 
up quality control charts, there are 
certain things to know: 


1, What statistical quality con- 
trol is. 
We can define with mathematical 


certainty the inherent variations in 
any process. We can also accurately 
define the precise limits of variation 
that can be tolerated without exceed- 
ing the specified process require- 
ments 

When this has been done we may 
set down and later maintain a stand- 
ard of quality for the process. We 


can, for instance, signal an immedi- 
ate warning whenever established 
limits are exceeded 

How do we get this control? We 


start by collecting quantitative data, 
and then analyzing it, applying sound, 
proved statistical techniques. This 
process of collection and statistical 
analysis of data to regulated quality 
is called “statistical quality control.’ 
Based on the laws of probability 
perhaps familiar to those who have 
bought insurance, played poker o1 
matched coins statistical quality 
control's foundations date back many 
years. Only in recent years, how- 





and accepted as a reliable means of 
process control. 

In dealing with automatic weigh- 
ing, we are particularly interested in 
two phases of statistical quality con- 
trol. The first is to find out how ac- 
curate a particular scale is. The sec- 
ond is to ‘determine whether this 
accuracy is within the requirements 
of the process. 

Naturally, we must know what ac- 
curacy a given scale can deliver be- 
fore we can tell if the scale will meet 
specific requirements. This is not as 
simple as it sounds for the accuracy 
is influenced in large measure by the 
characteristics of the material being 
weighed and by the size and uni- 
formity of the stream admitted to the 
weigh hopper. 

2. Fundamentals of probability. 


The laws of probability 
effect on any process 


have an 
or operation 

If the process or operation is not 
being influenced by some outside 
source, the effect of probability can 
be readily seen. For example, in 
tossing a coin one hundred times 
anyone would expect the number of 
heads and the number of tails to 
be about the same, if the coin is nor- 
mal and is tossed in the same way 
each time 

Similarly, in one roll of one pair 
of dice the chances of getting a two 
are on in six with a normal die. 
If the die is loaded (an example of 
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are examples that are so easily un- 


derstood that we take them for 
granted 
Suppose we take 10 coins and toss 


them one at a time. We will get a 
certain number of heads and this 
number could be anything from 0 to 
10. But if we repeat our tossing of 
the 10 coins 400 times, we begin to 
get a good picture of how the laws 
of probability affect an operation. 
Common sense tells us that in 400 
tosses of the 10 coins we should get 
five heads more often than any other 
possible number, but it is more diffi- 
cult to say exactly how many times 
we can expect to get, say, three heads 
or nine heads. 

We actually tossed 10 pennies 400 
times. (Fig. 1.) In the table beside 
the graph you will note that five 
heads came up 103 times. There were 
progressively fewer cases of four or 


six heads, three or seven, two o1 
eight and one or nine heads, and 
there were no cases of zero or 10 


heads. Plotting the frequency of oc- 
currence against the number of heads 


Frequency Distribution 

This curve is called a frequency 
distribution and is typical of the vari- 
ations caused by chance alone. What 
does probability theory tell us? It 
was said that in tossing 10 coins 
400 times we would expect to get 
five heads more often than any other 
number. We would also expect that 
the average number of heads in all 
400 tosses would be five; the actual 


(Continued on page 12a) 





EDITOR’S NOTE: The author of 
the accompanying article, John K. 
Rudd, is chief research and applica- 
tions engineer for the Richardson 
Scale Co., Clifton, N.J. Mr. Rudd re- 
ceived his bachelor’s degree from 
Princeton University in 1938 and his 
master’s degree a year later. He has 
been closely studying the problem of 
improving accuracy in high speed, 
automatic weighing for the past five 
years. 
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Save the Bemis 


Special Thread out 
o’ that bag... I'll 
use it to Ye 


the bull / 





Okay, we're kidding. But you'll find that 

Bemis Special Thread IS strong ... and it 

gets its strength through quality, not 
bulk. And it is knotless. Yes, KNOTLESS. [= 
Think of the labor saved and the | 
production gained with this minimum-stop 


operation. It adds up to this: Needle-smooth Bemis Special Thread is 


the most satisfactory and economical bag-closing thread you can use. 
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Detection of hidden insect infesta- 
tion in grain kernels as a means to 
segregate and eliminate, prior to mill- 
ing, grain that is excessively con- 
taminated by insects, is now widely 
practiced in flour mills in crder to 
minimize the formation of insect 
fragments. Kernels which contain 
hidden infestation of this type and 
which cannot be removed by grain- 
cleaning operations are acknowledged 
to be the primary source of insect 
fragments in the milling process (6). 
A discussion of these problems and a 
review of means currently available 
to millers to achieve low-fragment 
counts in flour have been published 
(3, 7). A rigorous evaluation of sev- 
eral of these techniques has recently 
been made (12). 

Tests for the detection of hidden 
infestation in commercial wheat 
which have been proposed include 
presumptive tests such as staining 
(4, 5, 8), a liquid flotation separa- 
tion of insect-emerged kernels (2), 
isolation of insect parts for counting 
and identification following so-called 
cracking and flotation methods (6), 
separation by blowing kernels from 
which insects have emerged (9), and 
direct visualization of hidden infest- 
ation by radiography (10, 11). 

The present report, which is one of 
a continuing series from this station 
dealing with the development of in- 
spection techniques for internally in- 
fested grain (8, 9, 10, 11), suggests 
the use of electronic amplification of 
sounds produced by insects such as 
the granary weevil and rice weevil, 
which develop in grains internally. A 
preliminary report of this technique 
has been published (1). 

The major parts of the apparatus 
developed for this work include an 
amplifier, microphone, power sup- 
ply, and a soundproof box, together 
with auxiliary equipment for analyz- 
ing the sound patterns, such as a 
Tektronix oscilloscope with a Polar- 
oid-Land attachment for recording 
the sound patterns produced. A de- 
scription of the apparatus follows. 


Amplifier 

Preliminary investigations suggest- 
ed that amplifiers of very high gain 
and low noise level would be re- 
quired for these investigations, and a 
voltage gain of nearly 10,000,000 was 
projected. However, it soon became 
apparent that insect sounds were of 
sufficient magnitude that such great 
amplification was unnecessary. Ac- 
cordingly, a circuit with less gain 
(about 77,000) but with very low 
noise-to-signal ratio was built. One 
tube in the circuit is a 6AC7 tiode, 
selected because of its low noise level. 
Two other tubes are type 6SJ7’s 
which have high gain characteristics, 
the signal-to-noise ratio being deter- 
mined by the type 6AC7. A four tube 
is a 6J5 used for impedance matching 
to the earphones. Other circuit com- 
ponents such as resistors and con- 
densers are standard types with 10% 
tolerance of stated values. The metal 
amplifier box is of standard construc- 
tion and afforded adequate shielding 
for satisfactory performance. The 
soundproof concrete box contained 
copper shielding to prevent hum pick- 
up from the power system. 

The amplifier was constructed to 
use headphones but later a speaker 
was connected by adding an output 
transformer to the circuit. 

The design of the soundproof box 
turned out to be an exacting problem 


MILLING PRODUCTION SECTION 
Detection of Internal Infestation 
In Grain by Sound Amplification 


Since, with the amplification em- 
ployed, vagrant sounds of very low 
intensity originating in the laboratory 
or the building interfered with the 
detection of sounds due to insects. A 
box constructed of several layers of 
fiber wallboard with air spaces be- 
tween the layers proved to be inade- 
quate. Finally a concrete box was 
constructed in the form of a cube 


with edges 2 ft. long and with walls 
and removable cover 2% in. thick. 
Within -this box was a copper con- 
tainer to provide electrical shielding, 
and within this metal container were 
placed two smaller boxes of fiber 
wallboard. The innermost boxes con- 
tained a Western Electric hearing- 
aid microphone attached to a small 
metal cup, within which the grain is 
placed. 
Portable Apparatus 

An outgrowth of the original ap- 
paratus used for laboratory investiga- 
tions described above was a compact 
portable device. This apparatus con- 
sisted of three components, namely 
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EDITOR’S NOTE: The authors of 
the accompanying article were R. E. 
Adams and J. E, Wolfe, electrical en- 
gineering department, and Max Mil- 
ner and J. A. Shellenberger, depart- 
ment of flour and feed milling indus- 
tries, Kansas State College. The ar- 
ticle is adapted from a paper which 
appeared in Cereal Chemistry. 





an insulated box, a power supply, and 
an amplifier, which are plugged to- 
gether with cables for use. The in 
sulated box is a 12-in. cube mack 
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Leather Belting 


wraps the pulleys 
for more production-power 


it Grips — Leather’s resilient, frictional surface grips the pulley 
face, causing belt and pulley to move as one power unit. 


it Pulls — Like a python, leather belting is strong, flexible, with 
controlled stretch — wraps the pulleys and gives peak perform- 
ance on any drive. 


it’s 3-Dimensional — Leather’s millions of fibres are interlaced 
to form the tough three-dimensional structure so necessary 
for PULLINGRIP — developed to the highest degree in G&K 
Leather Belting. 
Call your G&K Industrial Supplies Distributor for 
fiat, round, link and V-belting, belt lacing, dressings, 


cements, packings and specialty leathers. Write for 
os free Belting Catalog 101. 


GRATON 
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from cast ribbed aluminum plates 
% in. in thickness for outer walls, 
and fluffed crepe paper insulation on 
the inner side walls, the bottom, and 
the hinged top. The innermost cham- 
ber is a 5%-in. cube containing a 
Western Electric microphone upon 
which is fastened a thin metal plate 
4 in. square with turned-up edges. 
This permits aural examination of 50 
g. of grain in a single layer. The 
whole assembly can be easily trans- 
ported and operated in the luggage 
compartment of an automobile, and 
requires only plugging in to a stand- 
ard 110-volt receptacle 


Description of Insect Sounds 

Two distinct types of sound are 
associated with the larval and pupal 
Stages, namely, a low frequency 
scraping noise and a high-frequency 
tearing or rasping sound. From re- 
peated observations it has been de- 
duced that the low-frequency sounds 
are made by the movement of larva 
and pupa within the kernel, and the 
high-frequency sounds by the chewing 
of the endosperm of the grain by the 
larva. When several infested kernels 
are placed on the microphone, com- 
binations of these frequencies may 
appear. The frequency range of 
sounds due to internal insects appears 
to range from 200 to 8,000 eps., al- 
though the lower limit has not been 
accurately determined. The noise lev- 
el of the amplifier system produces 
negligible deflection with the gain 
used in recording these ocillograms. 
The voracious eating habits of the 
larval stage of rice weevil (sitophilus 
oryza L.) has been clearly confirmed 
by this technique. It was also of in- 
terest to learn that, when the infested 
grains are disturbed in any way, the 
high-frequency sounds indicative of 
chewing usually cease and the low- 
frequency sounds, due to movement, 
continue intermittently. After a short 
time the high-frequency sounds re- 
appear. An experienced observer can 
estimate the approximate Stage of de- 
velopment of the insect because the 
sounds are slightly different in the 
larval and pupal stages. 

This observation has suggested 
analysis of the recorded sound-wave 
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patterns as a means of differentiat- 
ing developmental stages as well as 
physiological activities. Additional 
studies now in progress include eval- 
uation of the method to determine 
numbers of infested kernels on the 
basis of cumulative recording of wave 
peaks, analysis of differences in sound 
characteristics of different species 
which infest grain internally, rela- 
tionship of frequency of feeding and 
movement to stage of insect develop- 
ment, and determination of the influ- 
ence of storage temperature and hu- 
midity on the nature, frequency, and 
periodicity of the sound patterns pro- 
duced. 

One practical application of this 
work is a means for the rapid evalu- 
ation of the effectiveness of fumigants 
whereby the normal delay of several 
weeks required for emergence of sur- 
viving insects, now necessary to de- 
termine fumigant efficiency, can be 
eliminated. Another application of the 
principle would be a means for mon- 
itoring grain within storage bins for 
infestation without sampling or re- 
moving the grain from the bins, in 
much the same manner as permanent 
thermo-couple systems are now used 
for checking the heating of grain in 
storage. Work in progress suggests 
that selected frequency bands specific 
for the insect sounds can be detected, 
thus a means may be provided to 
minimize ordinary extraneous noises 
not caused by live infestation. 


Literature Cited 


1 Adams, R. E., Wolfe, J. E., Milner, M., 
and Shellenberger, J. A.—-Aural detection of 
grain infested internally with insects; Sci 
ence 118:163-164 (1953). 

2. Apt, A. C A rapid method of exam- 
ining wheat samples for infestation; Mill- 
ing Production (May, 1952). 

3. Farrell, E. P., and Milner, M Insect 
fragment problem in the milling industry; 
Kansas Agr. Expt. Sta. Cire. 291 (Novem- 
ber, 1952). 

4. Frankenfeld, J. C.—Staining methods 
for detecting weevil infestation in grain; 
U.S. Department of Agriculture, ET-No, 256 
(1948) 

5 Goossens, H. J.—A method for staining 
insect egg plugs in wheat; Cereal Chem. 
26:419-420 (1949). 

6. Harris, K. L., Nicholson, J. F., Ran- 
dolph, Lila K., and Trawick, J. L.—An in- 
vestigation of insect and rodent contami- 
nation of wheat and wheat flour; J. Assoc. 
Off. Agr. Chem. 35:115-158 (1952). 

7. Milner, M.—Recent developments in 
methods of detecting internally infested 
wheat; Milling Production (January, 1951). 

8 Milner, M., Barney, D. L., and Shel- 


Belt Drive “ENTOLETER” Impact Mill 
equipped with 25 HP motor. 
We shall be glad to process samples of 
your product on the “ENTOLETER” 
Impact Mill in our laboratory. 


ENTOLETER DIVISION 


The Safety Car Heating and Lighting Company, Inc 





1183 Dixwell Ave.—New Haven 4, Conn. 





December 14, 1954 


lenberger, J. A Use of selective fluorescent 


stains to detect insect egg plugs on grain 
kernels; Science 112:791-792 (1950). 

9 Milner, M., Farrell, E. P., and Katz, 
R Use of simple blowing device to 
facilitate inspection of wheat for internal 
infestation J Assoc. Off. Agr. Chem. 36: 
1065-1070 (1953) 

10 Milner, M Katz, R., Lee, M. R., and 


Pyle, W B Application of the Polaroid- 
Land process to 
} it p/ 


radiographic inspection of 
whe: 5 


Cereal Chem, 30:169-170 (1953). 


11 Milner, M., Lee, M. R., and Katz, R.— 
Application of X-ray technique to the detec- 
tion of internal insect infestation of grain 
J. Econ. Entomol. 43:933-935 (1950) 

12 Reed, G. L., and Harris, K. L.—An 
evaluation of five procedures for the de- 
termination of internal insect infestation 
of wheat; J. Assoc. Off. Agr. Chem, 36: 


138-159 (1953). 


———=—BREAD i§ THE STAFF OF LIFE 


New Coopering Method 
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The Flour Mill of the Future 
Is Taking Shape 


Mechanization Pays 


When a fairly substantial amount 
of materials must be handled in any 
plant, it generally pays to mechanize, 
engineers often point out. 

To show the value of mechaniza- 
tion, one industrial engineer cited this 
example: The cost of human energy 
is 100 to 500 times that of electricity 
or gasoline. If there is enough hand 
trucking now being done to make use 
of a lift truck, for example, for only 
an hour a day and the operator is 
busy the rest of the time with other 
duties, it pays to use a fork truck. 


As a more or less free people, we 
are entitled to indulge from time 
to time in flights of fancy, to build 
castles in the air, as it were, to 
speculate on how we would like to 
do things in order to bring about 
a change in our lives and in our 
businesses. It is rather different 
when we venture to assume the 
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mantle of a prophet, quite obiivious 
of what has happened to all the 
prophets who have gone before. 
The one redeeming feature about 
prophets is that their predictions 
are soon forgotten, and any sense 
of satisfaction that we have ob- 
tained at the time in proving them 
wrong is also soon forgotten. Never- 





For Box Cars Announced 


MELROSE PARK, ILL. — A. J. 
Gerrard & Co., Melrose Park, recent- 
ly announced a new method of sealing 
or coopering railroad freight cars for 
the transportation of grain or grain 
products. 

The coopering sets utilize a new 
kind of Fiberglas-reinforced kraft 
paper, oak posts and steel strapping. 
In loading bix cars, the doors are 
first barricaded to a given height, 
usually 5% ft. for grain and 8 ft. 


OLUMBIA-SOUTHERN 
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for malt, for example. After a spout 
fills the car, the car’s permanent 
doors slide shut to be sealed. 

The Gerrard coopering kit consists 
of two sheets of paper, each large 
enough to barricade one door to the 
proper height. Vertical oak posts in 
the center of each doorway are con- 
nected by steel strapping through the 
interior width of the car. The unit 
is installed by nailing the edges of 
the paper, which are wrapped around 
a plywood strip, to the inside of each 
door, with the steel strapping be- 
tween the oak posts taut across the 
middle of the car. 

George T. Murphy, Gerrard vice 
president, said the coopering method 
brings lower costs and a reduction in 
claims 

The use of the oak post controls 
the possibility of paper bulge, the 
company said, and the post cuts the 
stress on the door posts of the car. 
The barricade is installed by one 
man. At destination, all nails can be 
removed by a few twists of a pinch- 


bar. Columbia-Southern “‘bicarb’’ is made in 


In unloading, a hole is usually cut variety « : : .. ’ 
ss tad cali tae Whe aioe ot Oe _ a variety of uniform screen sizes to blend 


barricade, the size of the hole deter- 
mining the rate of flow. The rein- 
forced paper will maintain a constant 
size hole. Another method of un- 
loading is to cut the barricade part 
way down and suck out the material 
in the car. 

The accompanying picture shows a 
barricade made with the Fiberglas 
reinforced paper and the oak center 
post. . 
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Columbia-Southern Flour Blend is a 
product of high purity, white, free-flow- 
ing for smooth-blending—to give you 
consistently high quality results. 





ett 


just right with your self-rising flours. It 
is a specially prepared mix of U.S.P. 
Sodium Bicarbonate and U.S.P. Tri- 
Calcium Phosphate. 


On your next order, specify the full 
name—-Columbia-Southern Flour Blend. 
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Economical conversion saves space and maintenance costs 
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NEAT APPEARANCE 
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See how this Purifier floor gained light and efficiency 
by changing over to ‘Pneu-Spout’, 
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To Robinsons = of England roe 
credit for ‘Pneu-Spout the I 
plest, most economic metal spouting 
system Non-corroding aluminum 
“use-again”’ units are easily erected 
in any required position thant 


to their “lobster-backed” design 
which enables bends of all degrees 
and directions to be made on the 
spot Cast iron units are supplied 
for the smut department 


‘Pneu-Spout,’ too, is freer from 


chokes ... more readily accessible 
for cleaning, The units are firm and 
rigid, without “dead spots” or lin 


ings to conceal infestation 


Ready-to-assemble ‘Pneu-Spout’ can 
be put together by an unskilled 
worker using only serewdriver, 
hacksaw and file. And it goes up 
four times faster than any other 
metal spouting system, No lar «« 
stocks of angle tubes or bend are 
required, No complicated joiner 

or fitting is needed on site Pheu 
Spout’ gives definite saves in time 

material, labor and maintenance 


U. S.A. Distributors: 

THE DAY COMPANY 
MINNEAPOLIS, MINNESOTA 
Sales offices in principal cities 

Canadian Representatives: 


KIPP KELLY LIMITED 


68 Higgins Aveave 65 Market Street 
Winnipez 2, Manitobs Tereate, Oatarie 
Telephone: 92-2507 Telephone: Empire 6-5903 
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-They Start Fires 


AVOID CHOKES--~.ut tf 2 Choke Occurs 


Examine Head Pulley Immediately 


. . « Several recent fires have occurred from failure to do so 


If too hot for hand, cool with water or CTC or 
CO® extinguisher fluid 


If Belt Is Smoking FLOOD IT 


ASSOCIATION OF MILL & ELEVATOR 
MUTUAL INSURANCE COMPANIES 


CHICAGO, ILL. 

















theless a commendable feature 
about prophets is that they do make EDITOR’S NOTE: The accom- 
people think and, in so doing, draw panying article, reprinted from the 
attention to matters which might pes dh 
not otherwise receive consideration. Brittch journal netting, presents a 
Visionaries are always appearing European author’s ideas on future 
amongst us. Even in our own little developments in flour milling. The 
world of flour milling, one descends ®uUthor is John Speight. 
from the clouds at intervals and an- 
nounces that a change is imminent. 
To predict a change is usually a 
safe bet, for change there is bound 
to be at some time or other. As 
long ago as 1898, a well-known mill- 
ing authority declared in a publica- 
tion he issued: “In the next few 
years some entirely new and novel 
radical change in roller milling may 
be evolved and perfected.” Fifty 
years have passed since that time 
and we are still awaiting the pre- 
dicted change. 





served for the benefit he has con- 
ferred on the industry. The surpris- 
ing thing is that for over 40 years 
this wonderful idea lay almost for- 
gotten, until one day in 1943 a fire 
occurred in an elevator in a tiny 
mill in the Swiss Alps, which de- 
stroyed the building. The owner 
then decided he wanted something 
better than elevators in his new 
mill, and in consequence he gave 
the opportunity to a milling engi- 
neer to experiment with a system 
Pneumatic Conveying of conveying mill stocks by air from 
It is also over 40 years ago that a central point, the result of which 
another visionary thought it was was that these two men established 
possible to convey mill stocks by the fact that it was possible to con- 
air from a central point; he stated vey mill stocks by air and in so do- 
his views in public and wrote arti- ing reached yet another important 
cles in support of his ideas, but stage in the development of flour 
he was considered a very minor’ milling. 
prophet indeed and few listened to It is now 10 years since this form 
him. Fortunately he was _ wise of conveying was established; yet it 
enough to take out patent protec- is only recently that the possibilities 
tion for his idea, a step which re- of air conveying have been fully 
sulted in his name being inscribed recognized and accepted as the mod- 
in the Hall of Fame, so richly de- ern form of transport for all mill 
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stocks. Down through the ages there 
has been little change in our meth- 
ods of manufacture. Machines have 
been considerably improved and, in 
consequence, are much more effi- 
cient; since 1945, however, with the 
coming of pneumatic conveying 
there has been a slow but sure 
change in both machines and pro- 
cesses Of manufacture. One can un- 
derstand why change must always 
be a slow process when one con- 
siders the enormous amount of cap- 
ital invested in, say, a modern flour 
mill; it is sufficient to make even 
the boldest hestitate before com- 
mitting his business to changes, the 
cost of which will in all probability 
run into astronomical figures. 

The application of pneumatic con- 
veying in the mill began a change 
which will undoubtedly lead to fur- 


ther changes, which in time will 
transform the manufacture of flour 


into a much simpler process. At this 
point, I almost feel that I am about 
to assume the mantle of a prophet, 
but here let me explain that this 
article is written in no sense of pro- 
phetic inspiration; it is a simple ex- 
planation of how developments in 
the milling industry are actually 
taking shape. 
A Tremendous Change 

Pneumatic conveying in the mill 
has been the means of introducing 
a tremendous change in the future 
outlook of flour milling; in the opin- 
ion of many people interested in the 
industry, it is the greatest revolu- 
tionary change since the introduc- 
tion of the roller process, One of the 
first apparent changes was the re- 
alization that to extract the ground 
product direct from the roll hopper 
would lead to a subsequent reduc- 
tion in the height of the building 
necessary, with an accompanying 
reduction in the cost of same. The 
late Henry S. Crosby, one time di- 
rector of General Mills, Inc. in the 
U.S., was firmly convinced that air 
power would play a greater part in 
the mill of the future, that it would 
ultimately reduce the number of ma- 
chines employed, and in this way 
make it possible to house the whole 
of the machinery in a single story 
building. 

Another phase in the development 
of pneumatic conveying was that 
the provision of a central exhaust 
system was unnecessary, which, of 
course, meant a great saving in the 
initial cost of equipping a mill; a 
further advantage was the freeing 
of the mill premises from pest in- 
festation, which has resulted in a 
very substantial saving in time and 
money formerly spent in combating 


this trouble, to say nothing of the 
improvement resulting from the 
adoption of this hygenic form of 


conveying on the finished products. 
Having accepted this new form of 
conveying in the mill, the next step 
was to apply it to the wheat clean- 
ing department, where at first it 
proved almost unworkable, chiefly on 
account of the power consumption. 
The prophets of woe and gloom 
nearly won the day; they were so 
busy explaining how impossible it was 
to convey wheat by air without a 
corresponding increase in power con- 
sumption that it came almost as a 
shock to them to learn that the ques- 
tion of increased power had been 
overcome by redesigning the princi- 
pal machines in the wheat cleaning 
plant, where, following the precedent 
set in the mill itself, the central ex- 
haust system was rendered unneces- 
sary. The huge, clumsy machines for- 
merly used in this department gave 
way to machines of more compact 
design; the power consumption has 
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been reduced to a figure almost below 
that formerly used, and the prophets 
of woe have had to beat a hasty 
retreat. With the establishment of 
the pneumatic system in the wheat 
cleaning department, 
has satisfied even the most “doubting 
Thomas” of its efficiency and one that 
is now accepted as the orthodox meth- 
od of equipping a cleaning depart- 
ment, the next step was to see if 
it was possible to simplify the ar- 
rangement of machines or, as an al- 
ternative, to shorten the time occu- 
pied in the various processes during 
their passage through this depart- 
ment. 


a step which: 


The most glaring instance of time 
lag is encountered in the condition- 
ing process, where it can take any- 
thing from one to two hours or even 
longer for wheat to be treated and 
conditioned according’ to grade. For 
this process to be effective, and one 
must be careful not to say completed, 
the actual conditioning may take a 
much longer time laying in bins after- 
wards, etc. 

“Outer Layer Treatment” 

When one considers the time and 
machinery employed in keeping wheat 
moving and undergoing treatment for 
all this length of time, it is only nat- 


7a 
ural that suygestions should have 
been made that this process could 


with advantage be considerably im- 
proved and cheapened, but the sug- 
gestion appeared to be almost im- 
possible of attainment until the dis- 
covery was made of a process known 
as the “outer layer treatment” of 
wheat. This was made possible by a 
group of German scientists, working 
in collaboration with a German en- 
gineering firm, who have now per- 
fected a process for the outer layer 
treatment of wheat; it is, in fact, at 
work in continental mills, where it 
is proving a great success. 

It has been known for a long time 
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that water penetrated into the in- 
terior of the grain in a rather slow, 
uneven manner. Ugrimoff, a Russian 
research worker at the Ecole Fran- 
caise de Meunerie in 1933, endeavored 


to prove how water penetrates into 


the interior of wheat. He found a sub- 
stantial amount of water enters the 
endosperm from the germ end of the 
grain, whilst only a small quantity 


of water was absorbed from the 
beard end, 
Haltmeier, a German § scientist 


working on the same subject in 1937, 
proved that the hyaline layer was the 
main barrier to water entry into the 
grain, all of which goes to prove that 
the progress is and must be a slow 
process, especially if one tries to 
wrest secrets such as these from 
nature. It is now nearly 20 years since 
the discovery was made that the hy- 
aline layer was a barrier to water 
entry into the grain, and since that 
time there has been a gradual re- 
alization that for water to penetrate 
easily into the interior of the grain, 
we must use the channels provided 
by nature for this purpose. Further 
research work confirmed that the hy- 
aline layer surrounding the aleurone 
cells was of a water resisting charac- 
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a water-proof casing to portect the 
endosperm from the elements whilst 
growing. 

Ugrimoff proved that water does 
penetrate through the hyaline layer 
into the endosperm, but this hyaline 
layer slows down the rate of pene- 
tration. It took several hours for the 
water to penetrate from the beard 
end through the hyaline layer and 
only half of this time for water to 
penetrate from the germ end. This 
could only lead to one conclusion, 
that if water could penetrate more 
easily from the germ end, there must 
be some reason for it. German sci- 
entists discovered that the reason 
why water entered the interior of 
the grain so easily from the germ end 
was that it must follow certain paths 
which traverse the skin near the 
germ end. 

At a point where the growing grain 
is attached to the ear and stalk of 
the wheat plant, there is a group of 
channel-like ducts which serve to sup- 
ply the growing grain with nutritive 
substances; as long as the growing 
grain is attached to the ear of plant, 
these nutritive substances enter the 
interior of the grain at this spot and 


ter; in short, it acted more or less asthese paths lead into the grain near 
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the aleurone layer and the scutellum. 

This discovery served to show that 
the easiest way for water to pene- 
trate into the interior of the grain 
was to use these channels provided 
by nature for this purpose, and this 
the German scientists have done by 
providing a process which ensures 
the water penetrating the interior 
of the grain by way of these natural 
channels. 

Much research work has been car- 
ried out in perfecting this process, 
during which time it was discovered 
that in order to make use of these 
channels the grain must be in a dry 
state, because once it is damped the 
channels swell and lose some of their 
permeability; for this purpose, new 
apparatus has been designed to sub- 
ject the grain to treatment in a vac- 
uum in order to draw the air out 
of the channels, after which it is 
dropped into water or treating liquid 
which is readily absorbed in a very 
short time and enables the time of 
conditioning to be very substantially 
reduced. 

The possibilities of this outer layer 
treatment offer great hopes for the 
future. Various attempts have been 
made in the past to add chemicals 
during the conditioning process, but 
it was found that these were more 
readily absorbed by the bran layers 
than the flour portion, which, of 
course, defeated the object in view. 
The new outer layer treatment has 
overcome these objections, making it 
possible for wheats of poor baking 
quality to be improved by treatment 
in which liquids are introduced into 
the outer layers of the grain. 

Having now modernized and con- 
siderably shortened the time of con- 
ditioning wheat, the principal ma- 
chines engaged in the wheat cleaning 
department, now equipped with pneu- 
matic cleaning and conveying, has 
undergone a complete transformation. 
Gone are the clouds of dust and dirt, 
grime, etc., that formerly were to be 
found in most cleaning departments; 
in its place, we have an atmosphere 
similar to that prevailing in the mill 
itself, which tempts one to inquire 
why then the reason for a separate 
wheat cleaning department in an ad- 
joining building cut off from the mill 
itself. The answer is that the mill of 
the future will be a much simpler 
building in which the wheat cleaning 
machinery will be installed alongside 
the actual milling plant, which could 
possibly be looked after and con- 
trolled by the men employed in run- 
ning the mill. The conditioning plant 
could be housed in an adjoining build- 
ing, or even in the mill basement. 

Housing 

If I were asked to design a mill 
where ground space was no object, 
following the advice of the late Henry 
Crosby, of General Mills, I would 
have no hesitation in planning all the 
machinery for both mill and wheat 
cleaning in one large single story 

building, with possibly a mezzanine 
floor to carry the auxiliary machin- 
ery. 

When one comes to consider the 
astronomical cost of erecting a large 
flour mill building these days, one is 
almost tempted to ask if these huge 
and costly buildings are really neces- 
sary to house a plant of modern de- 
sign for the manufacture of flour. 
In Europe, the tempo of production 
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remains much the same as before 
the war. We employ a huge collec- 
tion of slow running machines of low 
capacity which produces an infinitesi- 
mal amount of flour as compared 
with, say, the American milling plant, 
which in comparison produces a much 
greater quantity of flour that com- 
pares very favorably with flour man- 
ufactured in Europe. European meth- 
ods and machines must be speeded 
up, and the capacities of machines 
increased, the overall size of machines 
must be reduced in order to achieve 
a more compact arrangement in the 
building. 
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for white flour is steadily declining 
in many countries of the world, espe- 
cially in America and Europe, where 
large numbers of flour mills have 
been closed down during the past few 
years. It has been stated that in 1947 
there were over 1,000 merchant flour 
mills in the U.S.; this figure has now 
dropped to somewhere in the region 
of 200. In Germany, where there are 
several thousand mills operating, 
there is a scheme afoot to close and 
compensate the owners of several hun- 
dred mills in an effort to put the in- 
dustry on a sounder basis. Now that 
the milling industry in most countries 
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terfernce, the question of production 
cost is going to become one of para- 
mount importance. The terrific cost 
of erecting huge modern buildings 
and the subsequent charges imposed 
by these costs are likely to prove 
a formidable barrier in any attempt 
to reduce production costs unless a 
great change takes place in our man- 
ufacturing methods. 
Tempo of Production 

I have previously suggested that 
machines must be reduced in size 
and the capacity increased in order 
to quicken the tempo of production; 


.There is no doubt that the demand 


has been freed from control and in- 


(Continued on page ila) 








A Brief History of Milling and 


Baking by science WRITER 


FROM MORTAR TO SADDLESTONE 


Early man learned that grain could 
be ground by pounding it with a 
stone pestle in a mortar. From this 
he advanced to rubbing the grain 
on a saddlestone with another stone called a metate 
which gave better results. 





PUSH MILLS DEVELOP 


Apparently from these saddlestones the push mi!l was 
developed. The surfaces of this type of mill were grooved 
and it was found that the shearing 
action was helped if the grooves were 
not parallel but crossed each other 
at acute angles. This discovery has 
been carried over to our day; the 
rollers of modern mills are so ar- 
ranged for efficiency. 

With better implements grinding speed increased. Then 
it was found that a steady supply of grain fed to the 
mill resulted in greater production. So the upper stone 
was hollowed and slotted to allow continuous feed. 





LEVER MILLS ENTER 


A logical development of the 
push mill was the lever mill 
which allowed its operator to 
exert the force of his entire 
body. It increased yields so 
greatly that it replaced sad- 
. _dlestones and push mills. In 
fact, the level mill was an industrial machine and caused 
far-reaching changes to occur in the milling of grains. 





HOURGLASS MILLS & QUERNS 
Next came Delian and hourglass 
mills. Probably these developed 
because the action of the lever 
mill in an arc suggested the 
greater efficiency of using a cir- 
cular motion. The hourglass mill 
was more productive because 
the upper stone was suspended 
over the lower with both grind- 
ing surfaces running parallel, 





Enriched with vitamins and iron for better nutrition 





CHAPTER V. The Evolution 
of Millstones 


Another development which used 
rotary motion was the quern which 
probably was developed for home 
grinding. In this 
device, too, the upper stone was sus- 
pended over the lower. As its de- 
sign was refined, it gained an ad- 
justment which allowed the grind 
to be changed. 











FROM QUERN TO MILLSTONE 


The step from quern to millstones 
as we know them followed logically 
because it was discovered that the 
freely-turning upper stone could 
be greatly increased in size and 
3 rotated on its axle by sources of 
much more power than could be 
exerted by men or animals. 
MILLING AND NUTRITION IMPROVE STEADILY 
Just as more efficient milling practices have developed 
over the years, so has our knowledge of good nutrition. 
Today millers and bakers restore to white bread and 
flour important values which are lost unavoidably dur- 
ing milling. They do this by the simple process of en- 
riching their good foods with vitamins Bi, Bz, niacin, 
iron and, in some cases, calcium for better nutrition. 


This is one of a series of articles which is being pub- 
lished in professional nutrition and dietetic journals, 
and which will be widely distributed for educational 
purposes. Reprints of this and all other chapters are 
available without charge. Write to the Vitamin Division, 
Hoffmann-La Roche Inc., Nutley 10, New Jersey. In 
Canada: Hoffmann-La Roche Ltd., 286 St. Paul Street, 
West; Montreal, Quebec. 


*This is the title of a definitive history of milling by John 
Storck and Walter Dorwin Teague, published by the Uni- 
versity of Minnesota Press at Minneapolis and copyrighted 
by the University of Minnesota, It is used with permission 
as a source of material for this series of advertisements. 


The next chapter titled: “Waterwheels and Millstones” will 
be published soon, 
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a_little phosphate 
can go a LuAOIN GCG way 


or the WW RONG way 


..in affecting shelf-life 


Whether it is the art of milling flour or the science of producing 
phosphate, Jittle things mean a lot! The phosphate content of 


self-rising flour is less than 2% . But, even little variations . . . 


a little faster rate of reaction . . . a coating that gives a little 
less protection . . . these little things can seriously endanger 
\ 
4 the shelf-life and the baking performance of your self-rising 


flour and self-rising corn meal. 


Millers who are jealous of the reputation of their brands use 





V-90 exclusively for their self-rising flour and corn meal. 
There is no other anhydrous monocalcium phosphate that 
matches V-90 in uniformity, mechanical condition and in the 


s-l-o-w release of leavening gas. There is no other anhydrous 


cae 2) monocalcium phosphate with a 15 year-long record of superior 
US THE ORAL PHA ; r* & 

- si shelf-life and baking performance in self-rising flour and corn 
cy oR “ meal. It’s true .. . a little V-90 goes a long way toward pro- 
s ye tecting the sales life of self-rising products. 


*Cooted Anhydrous Monocalcium Phosphate 
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average obtained in the experiment 
was 5.03. Naturally, the larger the 
number of tosses, the more nearly 
the average will approach 5.00 until, 
with an infinite number of tosses, 
the average would be 5.00. 

Probability theory can also tell us 
how many times we could theoretical- 
ly expect to get any number of heads 
in our coin tossing experiment, and 
this theoretical number is plotted as 
the dotted curve in Fig. 1. This theo- 
retical curve is called a “probability 
curve” or “normal distribution.” It is 
important because it permits us to 
predict mathematically how often a 
given event may be expected to oc- 
cur due to chance alone. 


Determine How Often 


In analyzing data from a test we 
can determine how often a given 
reading would occur by chance. If its 
actual frequency of occurrence is 
vastly different from the theoretical 
occurrence, we can safely conclude 
the reading could not have occurred 
merely by chance and must have had 
findable cause for its occurrence. 

8. What standard deviation 
means. 

An arithmetic average tells us 
much but does not show how read- 
ings vary among themselves. A meas- 
ure of dispersion, or variation, is 
therefore of considerable aid because 
it does just this. 

The measure of dispersion that has 
been most widely used in statistical 
analysis is the “standard deviation,” 
designated by the Greek letter sigma, 
a, The standard deviation of a set of 
N number of readings is defined 
mathematically as the square root of 


deviations divided by the number of 
readings, or symbolically: 


cape Hel =“ 


Standard deviation is a most use- 
ful tool. It can be shown that, when 
the variation of readings is due to 
chance, 68% of the readings will lie 
between plus and minus ¢ from the 
average. Ninety-five per cent of the 
readings will lie between plus and 
minus 2 o from the average and 99.7% 
of the readings will lie between plus 
and minus 3¢. This fact is illustrated 
in Fig. 1. 

With this information, we can pre- 
dict whether a given process will 
meet specified tolerance limits. It 
can also give us warning before the 
limits are actually exceeded in a run- 
ning process. It works this way: A 
study is made of the process and 
about 25 or more successive readings 
taken. We then calculate the aver- 
age reading and the standard devi- 
ation. We know that there are only 
three chances in a thousand that 
any reading will fall outside the 
limits of plus or minus 3 ¢ from the 
average due to chance. 

If these readings are within the 
tolerances permitted for the process, 
wercan say that the process is capa- 
ble of meeting the desired limits. If, 
now, we take a small group of sam- 
ple readings of the process from time 
to time and find that each reading 
is within our previously-calculated 3 
o values, we can say that the process 
is still operating satisfactorily. 
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3 ¢ limits we know either that the 
new variations are caused by some- 
thing other than chance, or that the 
process average has shifted. We may 
then take steps to find the cause. If 
the permissible tolerances for the 
process are broader than the 3 @ lim- 
its, we are in a position to make cor- 
rective adjustments well before the 
process has actually produced un- 
acceptable results. 


Three Steps in Making-Up a 
Control Chart 

Any process or operation is subject 
to the laws of probability, and this 
is just as true of weighing as it is 
of tossing a coin. We know that, if 
we have an automatic scale properly 
adjusted, we will not always weigh- 
out the exact-same amount of ma- 
terial on successive weighings. Some 
weighings are slightly heavy and oth- 
ers light. As long as the scale is op- 
erating correctly, these variations 


may be considered due to chance. A 
record of a large number of them 
would produce a curve similar to 


Fig. 1 

Let’s consider an actual case of an 
automatic bagging scale making 100 
lb. weighings of poultry mash at 
high speed. Forty test weighings were 
taken and each measured to the near- 
est eighth of an ounce with results 
as shown in Table I. The average 
weighing was 0.006 oz. heavy, but 
individual weighings differed from 
the average as much as 3% oz. Our 
problem is to determine the accuracy 
of this scale and make up a control 
chart. With the chart we may then 
detect whether this accuracy is main- 
tained continually. 


1. Determining standard deviation 
of individual weighings. 

In Table I are listed the deviations 
from the average and the squares of 
the deviations. From this, ¢ is deter- 
mined by Equation (1) for the 40 
test weighings observed. 

To make this a little more general, 
we use the relationship 





/ 


in which @ is the standard deviation 
of the sample of N number of read- 


ings and o’ is the expected or theo- 


retical standard deviation which 
would result in taking an infinitely 
large sample from the same “popu- 
lation.” 


o’ turned out to be 1.48 oz. There- 
fore, by chance alone, any individual 
weighing will not differ from the 
average by more than thrice this, or 
41.44 oz., more often than three times 
in a thousand weighings 

The 40 individual weighings ob- 
served in our tests have been plotted 
on the left in Fig. 2 and the limit 
lines at plus and minus 3 o’ (4.44 oz.) 
drawn in 

If we extend these limit lines and 
plot additional weighings, values 
should tall within the limit lines as 
long as the process remains in con- 


trol. When points appear beyond 
these limits, the scale needs adjust- 
ment. Either the weighings are er- 
ratic or they are no longer averag- 


ing about the correct weight. 
We tested the same scale a month 
after the initial study. Table II was 
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made. These points were plotted in 
Fig. 2, and the limit lines, estab- 
lished from the first test, extended. 
Note that all 60 weighings fall well 
within the limits of +3 o’ and seem 
to oscillate uniformly about the de- 
sired 100 Ib. value. This shows that 
the scale is still operating in a state 
of good control. 

To illustrate the sensifivity of sta- 
tistical control charts in detecting 
abnormal conditions, the data of Ta- 
bles III and IV were taken. In Table 
III the compensation weight (gov- 
erning the allowance made for the 
weight of the falling column of ma- 
terial at the instant the scale beam 


reaches balance) was intentionally 
fixed to produce light weighings. The 
weighings are plotted in Fig. 2. No 
points:fall outside the limit lines, but 
there is a visible shift in the average 
level of points. 

In Table IV the compensation 
weight was reset. But the agitator 
providing a uniform stream of mate- 
rial to the weigh hopper was pur- 
posely stopped. These readings are 
also plotted in Fig. 2. The weighings 
are erratic. One point falls outside 
the upper control limit. However, 
note that the average weighing is 
approximately correct. 


2. Determining “average” and 
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“range” control limits. 

The chart for individual weighings 
(Fig. 2) is the simplest form of con- 
trol chart. It serves to warn, but 
it does not necessarily tell you “find- 
able causes” for altering the process. 
For this reason, the more sensitive 
charts for average (X’) and ranges 
(R) are often used. (Fig. 3.) 

In constructing X’ and R charts, a 
number of small sample weighings, 
called subgroups, were taken. The 
average value and range of values of 
each sub-group were determined. The 
usual sub-group size is four weigh- 
ings. After finding the average and 
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Control chemists recognize these points of 
superiority in MERCK VITAMIN MIXTURES: 


1. Uniformly light in color. 


2. All ingredients are so finely divided and 
thoroughly mixed that uniform distribu- 
tion can be attained in every pound of flour. 


3. Flow readily and feed easily in the cus- 


tomary feeders. 


Because of these advantages MERCK VITA- 
MIN MIxTURES are preferred by so many 
quality control people in the industry. And 
remember: Enrichment adds a potent plus 
at the point of sale. 
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No. 5030—Feeder 


A new feeder especially designed 
to control the flow of dry milling 
powders with precision has been in- 
troduced by Sterwin Chemicals Inc. 
It handles dry powders of variable 
densities and flow characteristics. It 
will feed continuously, and in con- 
trolled amounts, such dry materials 
as Vitamin enrichment concentrates, 
micronutrients, leavening agents, 
powder bleaches, bromate mixtures 
and mineral mixes. The feed rate is 
obtained by turning a single, microm- 
eter adjustment knob. This adjust- 
ment of the feeding gate, which is 
made at the start of operations by 
setting a calibration and the gear 
ratio, provides a constant rate of 
flow. The feeder is 27 in. high and 
requires 22 in. by 27 in. of floor space. 
A hopper is equipped with an agi- 
tator and a transparent plastic cover. 
The flow can be observed through a 
plastic window in front of the feed- 
er. Also available from Sterwin is 
equipment for overhead suction pipe 
from the feeder to the flow agitator. 
To secure more complete details 
check No. 5030 on the coupon and 
mail it. 
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Indicator 


A new model bin level indicator 
incorporating a built-in bull’s-eye sig- 
nal light for use in installations re- 
quiring a signal which can be readily 
seen by an operator, is announced 
by the Bin-Dicator Co. Called the 
model “AL” Special Bin-Dicator, it 
is said to be a complete, visual signal 
system in one package. It comes as- 
sembled and ready for connection to 
the user’s power source. A toggle 
switch is provided so that the sig- 
nal light may be shut off if desired. 
It is claimed to be particularly suit- 
able for use on packaging hoppers, 
scale hoppers and smal! bins han- 
dling practically any bulk material. 
To secure more complete details 
check No. 5029 on the coupon and 
drop it in the mail. 


No. 5011—Tag Coder 


A device for applying a code to the 
tag has been developed by Mill En- 
gineering Co. for use in connection 
with its Automatic Bag-Tagger. The 
coder works on the principle of per- 
forations that are spaced at differ- 
ent intervals and the standard unit 
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is offered in 400 combinations. A 
coder is also available in 8,000 com- 
binations and by the use of differ- 
ent shaped perforations additional 
combinations can be secured. The 
coder is operated by the same air 
supply that operates the automatic 
feature of the Bag-Tagger. Inquiries 
must be accompanied by samples of 
tags and the sewing machine model 
and type must be specified. To secure 
additional information about the 
coder, check No. 5011 on the coupon. 
clip and mail it, together with sam- 
ples of tags and the sewing machine 
model and type. 


No. 3628—Flour Bin 
Control 


The Fielden Instrument Division, 
Robertshaw-Fulton Controls Co., an- 





nounces the production of a new 
electronic instrument to control the 
level of flour in a large holding bin. 
The instrument is actuated electroni- 
cally, using a plastic covered or metal 
sensing probe extending into the tank. 
The unit is called a Tektor and it 
contains no moving parts. The instru- 
ment is supplied in a variety of 
weather-resistant, dust-tight and ex- 
plosion-proof cases, according to the 
manufacturer. For more complete de- 
tails check No. 3628 on the coupon 
and drop it in the mail. 


No. 5044—Batching 
System 


A new electronic batching system 
is now available for the continuous 
process industries, according to a re- 
cent announcement by the scale di- 
vision of the Thurman Machine Co. 
The system, called the Thurma-tronic 
electronic batching system, is adapt- 
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able to either accumulative or con- 
secutive weighing. Controls may be 
set to weigh one batch or for com- 
pletely automatic continuous batch- 
ing. In addition, controls may also 
be set to weigh any specific number 
of batches. Thus, all materials in any 





formula can be automatically weighed 
and transferred from storage bins to 
mixers and processing machinery 
without delays, the company claims. 
All new or existing plants can be 
equipped with this batching system, 
it is stated. The system permits a 
batching cycle to be completed in a 
matter of seconds, it is claimed by 
company officials. Full details on this 
batching system and any special ac- 
cessories, such as strip-chart record- 
ers, one turn dials, etc., may be ob- 
tained by checking No. 5044 on the 
coupon and dropping it in the mail. 


No. 3622—Aptitude 
Test 


Monitored Personnel Measurement 
is offering business firms a simplified 
accurate personnel selection method 
for day-to-day use. The service kit, 
which is now available from the com- 
pany can be applied to most clerical 
and blue collar jobs in business and 
industry. To secure more complete 
information check No. 3622 on the 
coupon and mail it. 


No. 3633—Controls 
Catalog 


A new 12-page general catalog with 
illustrations, descriptions and basic 
specifications of Fisher & Porter 
Company’s line of process instru- 
mentation is now available. Instru- 
mentation for measuring and con- 
trolling process variables includes: 
Variable-area and variable-head flow 
meters; pressure instruments; tem- 
perature instruments; liquid level in- 
struments; density and specific grav- 
ity measuring instruments; viscosity 
and consistency instruments; electric, 
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pneumatic, and electronic transmit- 
ting, recording and controlling instru- 
ments with alarms and integrators; 
and air-operated control valves in 
various models and construction ma- 
terials. To secure the catalog check 
No. 3633 on the coupon and drop it 
in the mail. 


No. 6152—Lift Truck 


The Colson Handler, a_ gasoline 
powered, rider-type lift truck with 
hydraulic drive and hydraulic control, 
is being introduced by the Colson 
Corp. Main feature of this 4,000 Ib. 
capacity truck is a single control 


lever for throttle, power lift and di- 
rection. When lever is moved forward 
- or backwards for reverse — a hy- 





draulic pump, operating off engine, 
delivers oil from an oil reservoir to 
a fluid motor which is linked to the 
drive wheel by a gear reduction unit. 
When the lever is lifted, oil is pumped 
to the platform’s load lifting cylinder. 
The unit automatically shifts from 
low to high and from high to low 
either forward or reverse. Cushioned 
brakes are automatically applied 
when lever is released. Weighing ap- 
proximately 1,075 lb., the truck is 
powered by a 6 h.p., single cylinder, 
four cycle engine. Maximum speed is 
four miles per hour. The power unit 
is 29 in. wide and 30 in. long. The 
platform is 24 in. wide and is avail- 
able in seven standard lengths rang- 
ing from 30 to 72 in. Lift height is 
3 in. To obtain more complete details 
check No. 6152 on the coupon and 
drop it in the mail. 


No. 3621—Cargo 
Heater 


Production of a low cost, perma- 
nently mounted cargo space heater 
for full time cargo protection in truck 
and semi-trailer vans has been an- 


nounced by the Rue R. Elston Co., 


Inc. Termed the “Elston X-1000 
Series,” the L.P. gas-fired heater has 
a 16,000 BTU capacity and can be 
controlled either manually or thermo- 
statically (optional). A 20 lb. propane 
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bottle will last 31 hours at continual 
operation — with thermostatic con- 
trols, the unit will burn up to 58 
hours on a single tank. The heater 
consists of two basic units—heater 
assembly and bottle carrier—and, ac- 
cording to the manufacturer, the 
cargo heater can be permanently 
mounted in a truck or trailer van 
with very little effort. To secure more 
complete information check No. 3621 
on the coupon and mail it. 


No. 5045—Packaging 
Bulletin 


The Triangle Package Machinery 
Co. announces the availability of a six 


page bulletin, “Profitable Solution to 
Your Package Filling Problems.” The 
bulletin describes the firm's line of 
Elec-Tri-Pak net weighing and filling 
machines and lists the advantages of 
using a unit to do many of the pack- 
aging jobs now done by hand. Six 
models, from the automatic, one-scale 
model A1C to the three-scale model 
A3C are described in the bulletin. 
The bulletin also points out that there 
is a semi-automatic or an automatic 
machine for packaging nearly any 
lype of dry product into most any 
style container. Copies of the bulletin 
may be obtained by checking No. 5045 
on the coupon and mailing it to this 
publication. 
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Accident Rates 


CHICAGO — The National Safety 
Council has published a booklet on 
accident rates in 1953 in the food 
and other industries. Included in the 
publication is information on injury 
rates in the grain milling field, 

The booklet contains the 1953 ac- 
cident experience of companies which 
report to the National Safety Council. 
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THE FRIENDLY TIME OF 


Year-long we have been busy 
listening to the pleasant hum of 
reels and sifters and the clattering 
noises of the wheels of Business- 


Now we take a moment to appraise 
the past and scan the future... 

to greet old friends ... to clear the 
decks for a fresh new year 


Season's greetings to old friends 
and new from 
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SAMPLE NUMBER 
PROCESS CONTROL CHARTS 
100 LB. ORAFTS ~ HIGH SPEED 

POULTRY MASH 

FIGURE 3 





CONTROL CHARTS 


(Continued from page 13a) 





range for each of the ten sub-groups 
shown in Table I, the grand aver- 
age X" and the average range, R’, 
were also computed. 

We then set up trial control lim- 
its for the average X’ and R instead 
of the individual weighing. This is 
simply a matter of arithmetic. Sta- 
tistically, the upper and lower limits 





for averages are given by X"+A,R’, 
respectively, and the upper and low- 
er limits for ranges are given by D,R’ 
and D,R’, respectively. 

The quantities A,, D, and D, are de- 
rived from o and depend on the sub- 
group size. They are standard sja- 
tistical symbols and are listed in 
Table V. The left side of Fig. 3 shows 
the charts made as a result of our 
initial test of Table I, and the ap- 
propriate limit lines have been drawn 
in. Note that it is customary to place 
the X’ chart directly over the R chart 
for ready comparison 
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TABLE ¥ 
SHEWHART CHARTS FOR AVERAGES 
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None of the points taken from _ to alter the sub-group average. On 


the other hand, a point outside limits 
on the R chart denotes a change in 
the uniformity of the process. 


Table I lies outside the limit lines on 
either the X’ or R chart, indicating 
that the process is in control. Wheth- 
er the limits of this state of control 3. Setting up limits. 
are satisfactory depends on the re- Once the initial data have been 
quirements of the process. In the collected, the charts made, the proc- 
tests reported, the individual weigh- ess found to be in control and within 
ings fell within a 3 o limit of ap- _— specification tolerances, we are ready 
proximately 4%. This is usually con- to prescribe the limits for future 
sidered very satisfactory. use. Since we do not know what the 
Should a point fall outside the lim- sub-group average range will be for 
it lines of the X’ chart, it means’ the future weighings, the limit lines 
a change tending to affect all weigh- for the X’ and R charts must be 
ings because it has been of a nature’ based on o’, the expected standard 
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deviation of the process, and the 
grand average of the initial study. 
The limits for averages will be X” 
+A o’. The central line on the chart 
for ranges will be d o’, the lower 
control limit D, o’ and the upper con- 
trol limit D, o’. The appropriate 
values of A, d:, D, and D, are given 
in Table V. 
How to Use Your Charts 

To find out if a process is remaining 
in control, subgroup weighings are 
taken at suitable intervals, such as 
each hour. Each subgroup must, of 
course, contain the same number of 
consecutive weighings as was used in 
each subgroup in setting up the con- 
trol limits in the first place. 

Data from Table II, taken a month 
after the initial study, fall within 
the limit lines in Fig. 3 and show 
that a good state of control is still 
being maintained. The limit lines 
used for these X’ and R charts (Fig. 
3, are based on data from Table I 
and the weighings shown to be in a 
satisfactory state of control. 

Data from Table III (light weights) 
was then plotted. Three points were 
found to be outside limits on the 
chart for averages. The general shift 
in average is apparent. 

The graph for ranges, however, 
is still in good control. This indi- 
cates that the variation within the 
process is still acceptable but a shift 
has occurred in the whole level of 
the process. 

Data from Table IV (resulting from 
purposely stopping the agitator in 
the feed stream) show averages in 
control, but ranges out of control. 
One point is almost on, and two 
points outside, the limit lines. In 
this case the process level is satis- 
factory, but the variation within the 
process unsatisfactory. 

This is also proved by further 
analysis of the data in Table IV. One 
finds that the grand average, X” for 
the 24 weighings is a quarter ounce 
heavy, but the standard deviation, 
o’, is now 2.43 oz. or almost twice 
the value of o’ when the process was 
in a state of control. 

. 
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where, say, a 50-sack plant is now 
installed, it should be possible to ac- 
commodiate a plant of more than 
double that size and so to produce 
in, say, 8 hours what it now takes 
24 hours to produce. 

With the advent of the pneumatic 
equipped, electrically driven and op- 
erated mill, the question of continu- 
ous running of the plant is not now 
one of paramount importance. I see 
no reason why a mili should work 
more than, say, eight hours per day 
and in this time produce the same 
amount of flour that it now does in 
24 hours. Night work in mills has 
never been considered satisfactory 
and the removal of this nightly vigil 
would be welcomed as a step in the 
right direction of putting the industry 
on a modern basis compatible with 

. that found in many other industries. 


J. H. Scott’s “Expositions” 


There are many of us who feel that 
the future development of flour mill- 
ing will be carried out along these 
lines. Fortunately, these opinions are 
shared by others better qualified to 
speak than myself, one of whom 
is James Hay Scott, who, in 1936, 
published a book, “Flour Milling Pro- 
cesses,” which, in my opinion, is by 
far the best exposition of flour mill- 
ing ever to be written. It is a brilliant 
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effort which for some reason or other 
has never received the measure of 
support afforded to other technical 
publications. Scott’s book, however, 
must not be classed as a text book for 
budding millers; it is a scientific ap- 
praisal of flour milling written by a 
specialist who thoroughly under- 
stands his subject and, as might be 
expected, such a work has only a li- 
mited appeal. 

Scott later wrote a series of arti- 
cles “Flour Mills of the Future,’’ pub- 
lished in Milling during 1949, which 
shows he is a thinker of the first 
order who is apparently profoundly 


dissastisfied with the old order of 
things and is most anxious for a 
change. He has given his reasons how 
the changes can be brought about. 
To quote Scott: “The orthodox mill- 
ing process is unduly long and com- 
plicated, the machines themselves 
over large and elaborate for the work 
they have to do.” Scott's views on 
the roller mill are very interesting 
and he goes on to say: “In spite of its 
increased size and mechanical perfec- 
tion, it is still handling only a rela- 
tively small amount of stock—there js 
no need for such large rollers and 
such a powerful and heavy machine.” 
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Scott suggests that rollers of only 
three inches diameter contained in 
what he calls a multiple roller mill 
might be satisfactory. 


Purification 

On the subject of purifiers, there 
are many like myself who have come 
to regard purification with very mixed 
feelings, for what 1 consider are two 
very good reasons. Firstly, purifica- 
tion cannot be claimed to be an ab- 
solutely essential service like grind- 
ing or dressing; this is borne out 
by the fact that for many years a 
firm of millers in the U.K. controlling 
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several large mills were distinctly 
opposed to purifiers as such and not 
a single orthodox machine was to be 
found in any of their mills; yet the 
firm flourished and successfully com- 
peted against the orthodox equipped 
mill. Secondly, I consider machines 
employing the principle of moving air 
currents in order to effect a separa- 
tion are far from being fully efficient 
owing to the non-uniformity of air 
motion, 

Scott suggests the possibility of 
combining purification with sifting or 
alternatively a method of electrical 
separation may be developed for this 
work, which of course, is not a new 
suggestion, for as far back as 1880 
the Americans had invented a purifier 
employing the principle of removing 
impurities by frictional electricity. 
One of these machines was exhibited 
at the London exhibition of 1881, the 
inventors claiming that a similar ma- 
chine had been working in a large 
mill in the States for over a year; 
while some 30 years later a German 
firm put on the market a form of 
electric purifier called the “Dielek- 
tra,” which was similar in principle 
to the American machine, both of 
which survived for only a short time. 
As this is the age of electricity, per- 
haps some wizard will oblige with a 
modern version. 

Summing up, Mr. Scott advocates the 
use of roller mills containing several 
stages in one frame, roll speeds much 
higher than at present, quicker re- 
ducing of reduction stocks on special 
grinders, disintegration of flour flakes 
on high speed “disrupters,” and 
the development of multiple roller 
mills with very small diameter roll- 
ers 

Mr. Scott ends with these words: “T 
am well aware that there is a very 
great difference between putting 
down fancy and wishful dreams on 
paper and the translation of these 
into practical and satisfactory opera- 
tion. I am sure, however, that many 
of my colleagues share my belief that 
changes must come in the future.” 

Flour milling as a hit-and-miss af- 
fair governed by rule-of-thumb meth- 
ods was bequeathed to us, we had to 
accept it, but now it appears to be 
definitely moving into the realm of 
scientific application of the principles 
governing the manufacture of flour. 

The mill of the future is taking 
shape. This is not a prophecy, the out- 
line is already there and further 
gradual development of new and ex- 
isting ideas will slowly bring about 
far-reachine changes in our methods 
of manufacture. The prophecy of the 
wise old sage of 1898 looks like be- 
ing realized at long last. 


“BREAD IG THE STAFF OF LIFE-—— 


Air Pollution Symposium 


PALO ALTO, CALIF. — The 3rd 
National Air Pollution Symposium 
will be held April 18-19, 1955, at the 
Huntington-Sheraton Hotel, Pasa- 
dena, Cal 

Sponsoring the conference is Stan- 
ford Research Institute. Co-sponsors 
are California Institute of Technolo- 
gy, University of Southern California, 
University of California at Los An- 
geles, Southern California Air Pollu- 
tion Foundation — all of Los An- 
geles—-and the Air Pollution Control 
Assn., Pittsburgh, Pa. 

General chairman of the sympo- 
sium is Dr. A. M. Zarem, manager 
of SRI’s Los Angeles division. Dale H. 
Hutchison, manager of the institute's 
air research section, has been named 
chairman of the program committee. 
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THE EASIEST 


AND MOST 


EFFICIENT 


MILL 


FUMIGATION 
METHOD 


IN THE WORLD 


It is easy! Dawson Fumigant 
Formula 73 and the “Little Squirt” 
portable applicator cut your fumi- 
gation costs in half and give you 
better results. It is not impossible. 
It is being done today in a number 
of mills. We can prove it, too. 

Here’s what one miller says: “A 
complete spot fumigation in our 
mill takes two men about one hour. 
Yearly cost is being reduced well 
below 50% of previous material and 
methods.” 

The system is based on a new 
and efficient portable machine ap- 
plication of a highly concentrated 
fumigant. No equipment to buy— 
no initial investment. Two trained 
men can fumigate a mill in two 
hours. So effective general fumiga- 
tions no longer necessary. 

Let us give you all the facts. No 
obligation. Write today. 


FERGUSON 
FUMIGANTS, 


INC. 


810 S. Florissant Road 
Ferguson 21, Mo. 
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TRIPLE YOUR ADVERTISING EFFECTIVENESS 


WORKING CIRCULATION 
—Studies of flour manufacture 
show that 320 of the flour mills 
in this country produce 98% of 
the flour. Milling Production 
with its controlled circulation 
reaches more than 900 key men 
in these important flour mills. 
This working circulation pro- 
vides contact each month with 
the people who directly or indi- 
rectly control the buying—super- 
intendents, operative millers, 
chemists and plant managers. 
There is no waste circulation— 
only working circulation — and 
you are assured of reavhing your 
potential customers in the most 
productive mills. 


LEADERSHIP MAKES 
READERSHIP — Readership 
surveys and unsolicited corre- 
spondence from its readers attest 
to the editorial leadership of 
Milling Production. That edi- 
torial leadership is held by com- 
plete words-and-pictures reports 
of the latest milling technology, 
current news, features and com- 
plete coverage of the activities 
of the industry’s two technical 
associations. The real price the 
reader of a publication pays is 
the amount of time he puts in 
reading that journal. Over one 
half of the readers of Milling 
Production have requested that 
it be sent to their homes so that 
they may enjoy uninterrupted 
reading pleasure. 
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THE MILLER PUBLISHING CO. 


The Businesspaper Family Serving the 
Fields of Flour, Feed, Grain, Baking 
and Agricultural Chemicals 
FEEDSTUFFS 
Tue American Baker ¢ MILLING PropucTiION 
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DOUBLE -DUTY DOLLARS 
—Money spent for advertising in 
Milling Production does double 
duty. In addition to reaching the 
production personnel, the adver- 
tiser’s message is read in the 
Milling Production Section of 
The Northwestern Miller by the 
executives who approve pur- 
chase orders. No other adver- 
tising medium in the flour mill- 
ing industry offers this double- 
duty feature of reaching both 
groups — mill technologists and 
executives—with the same ad- 
vertising message and for the 
cost of one advertisement. Take 
advantage of this 100% coverage 
through one double-duty adver- 
tising contract. 
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2501 Wayzata Blvd., Minneapolis 5, Minnesota 
BRANCH orFicrs: New York, Chicago, 


Kansas City, Toronto 
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Full of the Conson’c Bect Withee... 


Did you get the 1955 pad for your Hart-Carter calendar stand? 
Do you have both a Hart-Carter notebook and billfold? Do you 
need descriptive material about any Hart-Carter machines? Re- 


member: we're always glad to hear from you. 





